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Abstract of JP1 0226688 

PROBLEM TO BE SOLVED: To obtain a new 
diaminofiuorescein derivative capable of 
efficiently reacting with nitrogen monoxide under 
a neutral condition, giving a fluorescent 
substance excellent in fluorescent strength and 
useful as a reagent for measuring the nitrogen 
monoxide, etc. SOLUTION: A new 
diaminofiuorescein derivative represented by 
formula I (R<1> , R<2> are each an amino group 
substituted at adjacent positions on the phenyl 
ring; R<3> , R<4> are each H, an acyl; R<5> to 
R<8> are each H, a 1-6C alkyl, an aryl, a 
halogen). The compound of formula I can 
efficiently react with nitrogen monoxide under a 
neutral condition, can give a fluorescent 
substance excellent in fluorescent strength, and 
is useful as a reagent for measuring the nitrogen 
monoxide, etc. The compound of formula I is 
obtained by protecting the amino group of 2,3- 
dimethyl-5-nitroaniline of formula II (Me is 
methyl), oxidizing the methyl group, deriving an 
acid anhydride from the produced dicarboxylic 
acid, subjecting the derivative to a ring-closing 
condensation reaction with a resorcinol 
compound, and subsequently reducing the nitro 
group of the produced aminonitrofluorescein 
compound of formula IV. 
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Iz&mMrFXiiTi'H&ZTfiL ; R 5 , R 6 . R\ SX/Wi 

[11*92]' IPAW^ti-CVilUfi^caRK^Xti! 
Ci- 8 T;l^f;l'^#-;l^|T* l 3. R 5 , R<\ R 7 , 

[is*a4 ] Tie<o-&5£ : 

[ft 2] 

R 11 R 12 




*sk?, c,. 18 r****, x\m®%L<&*3m 

TyiV^iV^k^t) XW&tih&tt-tbK X{iR u 

y&RX/-htimeo&^h-^t:^L ; R 13 &t/R>« ti 
*ft< , ft3to^*KTOi7S'/l«**L ; R 15 , R 
16 . R 17 . RW> ti^itWuiftitC**]!^ C,. 6 

IS;Xtf(2) ±161*1(1) KfcvvC£jfcf&l||$JH4 

[#?!*>B*tfirRn)!] 
[000 1] 

[0002] 



) #§1^10-226688 

[ %.*<7)im i -mam m <#f$£ y 

LXU&ZtWW^zZiiXtfi: mm,¥, 199*$ 

mt^max-hh no 2 - * NO3- zmfet&m&mtt 
utw&mw&EZtix^iitexr). mm&xm y ■ 

&ZtlX\.^\ 

[0003] NO yi/XlVk^/vmcLtzb 

ziz^^hmtimmhtt&wtm^ver, r.m. , 

etal.. Nature, 327, pp. 524-526, 1987) N 
=e/nh> (0 2 Hb) tm\t £ ftT £ 1 ■& netHb copRIR^ 
7 b^Srai^-|.*a (Kelm, M. , etal., Circ. Res. 

66. pp.1561-1575. 1990). «ffi£ffl«fc£L&y(,Tifi 
ft^ilii: *t=8£#i4«SETS*-rs*a(Shibuki. 
K., Neurosci. Res. 9,pp.69-76, 1990; Malinski, T. , 

Nature, 356, pp.676-678, 1992). RVyV-ZRJE 
ffi(Green, L.C., etal., Anal. Biochem., 126, pp.13 
1-138, \992)%t*i}H$ikmimtlX%l(>iXX^Z> 

■f-12. NO j , pp.42-52, l.mcomm, ggmum. 
/y*^t'i-aM ; Archer, S. , FASEB J.. 7, pp. 
349-360, 1993). 

[ 0 0 0 4 ] -xfcmmiz. -rn^my^/^ 

®tit£tiX£.th N0 2 - izJ: 4 vTV-^Ais-fbS-ifefc 

xtrnthfimx-hh. znimt. -gftii?^ 

^8rfi»Si3&r6 k«0Tt4$r^#. ft8B«{f J W$fR«: 

(Stainton, M.P. , Anal. Chen.. 46, p. 1616, 1974; Gr 
een, L. C. , et al.. Anal. Biochem., 126, pp. 131-13 
8, 1982) *e»t K7^'V(Sawicki, C.R. and Scaringell 
i, F.P. , Microchem. J., 16, pp.657-672, 1971) T NO 

3 - £ not t,zm7tLxm%x'£z>ztfrt>. -s-ftg 

[ 0 0 0 5 ] ^'J -X£J3$ffi P«t NO,- SrUKB-ti 

^tiCcfc n -§MfcH**wei-s t^<r>uMt LT2.3- 

v'7 5 y 7 ? U y (2.3-di aoiinonaphthal ene) tm^tl 
"0>&. CKOiGSH, «tt*frT"CNOr tRfcLXg. 
%&mMX't> ii-yfuyhv TY-)V ( : 1- 

(H)-naphtho(2,3-d)triazole) h (Wiersma. J. 

H., Anal. Lett., 3, pp. 123-132, 1970) . 2,3-vTS 

j+?9\sv\i Wi-nw&kfttz^wximmizmi 
ztix&<o. Rmt ph=2 ttTT«ta<atTL, 

Triil5 5 #gjKT§S7-fS (Wiersma, J.H.. Anal. Le 
tt., 3. pp.123-132, 1970; Sawicki. C.R.. Anal. Let 
t., 4, pp. 761-775. 1971). £tz. &J&Ltli<tMtot P 
»=10£LhTfktSft*J:<ftJI£*»-f4(l)Miiani. P. and 
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Burini,G.. Talanta, 8, pp. 649-652, 1986). 

[0 006] z<D2.3-^Ts.yi-y^uyim^h-m 

'J -*»K6fcflAT 50-100 tet WSflfTft S fc ^ -5 
W©#£>£(Misko, T.P.. Anal. Biochem. 214, pp. 11- 
16, 1993) . 4fc, ^^ttftHB^jrefi^SriBSI 
t ii-f , Mff fctf i & t j£Tt>#*fc«ifc#i£T 
J>S (kLtfcOWt, Jglttt LT D0J1N News, No. 74, 
Information HOcOMfeMM : 2.3-Diaminonaphthalen 

e. i^&#mcwm3mffiT. 1995) . 
-mcm&mx'&t£<z<mwfax'hh no 2 - * 

iz&Kxwmfc-mx-h*) s it. 2,3-vr$y-f7 

?UVfc N0r WRiB«-aB«ttT(pH=2 WT) T1t?£: 
[0007] #3fc«#gii. ±®*fefrT-C-»fkS*S: 

ffmmm:hht ivm^mGtcK) <nwm&y&&r 
rut, 2,3-v'rs y-ryfisyx&tcoimmztfLz 
+tt£frTfcav *t t-iMkaaw^w i < sje l . st 

ftS^ £ jflE*fcj£S-CS 4 ^ fc £ 31ft L ( 
9978^BOT»#Hg) . 

[00 08] LfrL+jrfrb, 2.3-z/TzL/-f-7?U>£ 

m^z>±si<r)imx'it. myewtiMiiz&wx 370-390 
nmm<F>mL^m&ft£mtth-£^rft>z>c?>x\ m 

& c t 0 . a&emxmimtai t>iix v ^ a* 

^i^lSKIi&ofc. ££>(C, 2,3-^7$ 7 ^7:? 

u yfr h mxtcn v y Tr-/Mfc&»t±abis* 

>t. 2,3-y r s y 1 7 ^ b y g«t(it «^t?i 
salts'). «itf, vammNaizjB&toth 

X'ite^t^ofsmiih^t:. 

[0009] 

o»ij<onijs«, ±Mi<mmz?ii-Mt£<fox-*>'>x , £ 
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ztizh*). xvmmz^ Mf&mmziffrfz- 

[00 10] 

TX'-m-itmm t ^ izBu&ix&^m&jztt-t h 

V VTY-)U{k&faZ5-lZZb&$L^tzlfz. &tz. 
mhVTV-)l>Wm&tf 495 na gft<^»£OlhSB% 
C«fc 0515 nmSSco^V^Sr^-rS^T', mkQ&lt 
mmzmthtitzlt^y 4>\s?-X'®Jg3tZ%M,iz# 

ftthzb&x't&zb. m/iz. ®*<?>fmn<rm.% 

ZWrtt h Z b (c X 0 , ®^tclifla^<?5-K^tM^ig« 

$• miz i x &m $ titz «, ot* & . 

[0011] ■f=5r;b*>#f&<5j&. Tie^(i): 
[-fk3] 

R 1 R z 




temm^FXteTisjumznii ■, r 6 . r 6 s r 7 . swa 

h <nx-h s . i o^bj w »4 u v ijBftc «t itur , r 3 rv 
r« ^/i-efiiteitc/KS^ x«c,. 6 r/ujf iviuvx- 

ivmx'h*) ; R 5 , R 6 , R 7 , Xt^Wft-fftiBLil;:** 

[ 0 0 1 2 ] ^^')<0®^(c J:*itr % 

TIS^(lI): 
[^4] 

R" R 12 
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*»8fiP, C,. I8 7/l^yPg, X(2SaSL<l;«l©gS 

ySS^-hoS^fiA^-ttS-^L : R 13 MM" « 
-eil-filSfeitlTK^^XliTv/Uajr^L ; R 15 „ R 
16 . R 17 , Rift 1 * liZii?tmjLt,z*miML^ C,. 6 
r^4;us. ry;us. xiiAo^yjg^^-f] 

iftfcf. R 13 RW* tfftlZtimLlzfcmiS^XliC 
.^TlV^l^iV^-lVmX-M ; R 15 , R 16 , R 17 „ 

[0013]$ t>i,z^%wm\<F>mM.iz x <o . -m\M 
m^mj&imz'h-oz , (1) ±k^u) T*§-h.§-ft-& 

^5r-S?-ftM^tK^-ti-i»lS;5.l/. (2) ±ISXg 
(1) fcfc ±&-fhX (I I ) ^-ft^^^-tSIg^ 

COO 14] 

[^*^<o#B] jjehrsu) (cfc^t, R'&tx 

5 /SSrijrf . R' &#R 2 (CHiJSScO 7* S ygT-J>£ 
■I b tf#£ U R 1 Slffl 2 CO 5 *>OV ^-ftifrtf*: / 3 
$7$y«T'£>-?T{>J;K 7$ya±£S^ri>S& 

m (»SL<(iC 1 . 6 r;^;uS) , Xl2KJ&gL<«is 

cms l&v ^tc«, c, . 6 T/u^/uatsn^xa^ 
mco^rtix-hXK. mmzii. mm, y^s. 

xf-zu^ n-rntvi^ yy7-ntr/ua. n -7>/u 

sec-7f-/l^ tert- y^um^t'^m^Z k* { 

[ 0 0 1 5 ] R 3 S.lA'R 4 {i'efx-? ; ixl4i(C7KfgS^XfiT 

£ L < l,t-f-y^j^j^-Jl-m^t'<7)T 'J 

tfTZZ. R 3 ^*R 4 * J %it*SliS^X(±7-fe^;UaT' 
* S i fc L < . R 3 &lW *ift(C*^JS^ X'h h 

[ 0 0 1 6 ] RK R<\ R\ 2^tt**l**ia4fc** 
BT, Ci- 6 7/U*yUg. 7U;ia(CH 2 =CH-CH 2 -) . Xti 

tgmiF?\ Xtia^fSK^c^vfixT't, 
<fc^A\ fflMFPCaiifcjWBteU*. R\ R 6 , R\ 



(4) $fgS¥10-226688 
*fctt*]JWC* 0 , R 7 &tfR» *<ft(=**«-?"t * 6 CI 

wifj uv\ -eft-?-'ix<7)7x-/^±^*3{t'i>R 5 ay : 

R s . Mt>'tcR 7 2S«fll»<0»jMi{lfct»fcBRes *i=5:V ^ 

ixS fJMtcg^ L X V % £ d t tm £ 1 1 \ 
[00 17] ±ie^(II)fc*JV^, R" at/Ri! 125 

v hc^lt 7 x -/um±.<7)®m Uz&mzmzM&t 

SHNHffl's-SSr^t. C;T\ R 19 kbjcS/Su 1 . B» 
Xli^SiScoc, . , 8 r;Wf ( #s L < «c, - 6 7;u^f 
^S) . xtiasi^Ktiisfflftoru-ii^feyffiftL 
^Ct. ( TA^;P3t«9f . 7U-^-ffi©7/l-^;uat L 

^^/u-tc^^y^s^ir'Srfflv^.r tffZ'% h. £ 
tz. R" RW J ti7i^aU:tfDIB»Ljtfiiafc:»ft 
■fS 7 S y SSlXx h pScoffl^^-^-ti:^^ t . R n X 

s$r^-r. R" xt±R'2 *f*rr5y*i*ia«T*-> 
TfcJ:*.^ Jfiitf, c,. l8 Tfr*iv& (»^L<(ic 

7 'J -A«**jBft LTtC, - 6 7/Mf /l-S&i'cog&SS- 1 
®tLTv^t«fcv\. 7-fef-yi*. HjyyM-a 
7-fef-yp*. <yy-f;ua^ri:'co7^;^ ; hi;yf-;u 

^X t> i ^y f 07 U -yU7^^f;l^Srfi 

[ 0 0 1 8 ] r' 3 a.i/Ri« ti*fi-eiiaiic**K^x 

«7^/Ua$r^1-. 7^/USi: fCtt. «f»itf, ^yV 
y;l^ N /n'5^< hdf^ALyyy;US, y\-7^on'<>y 
-f % L < f-y^;P*'x;US^rfc'co7 U -;U 

ZktfTZZ. R' 3 atfflM *s«L4fc«|sa^Xtt7-«r 

^mx'hhzttm£L<, r 13 atffli* *^^7kfs 

£l\\ 

[0019] R 15 s Ri« , R" , % SW 1 liZtlZ'tlA 
^iz^mm^ C,. 6 7^;US, 7'J;US, Xli^oy 

SlI^ X«3^S^co^-fJiT'tJ:V^ 

R 17 , at/Ris ^-tii^ittifc^casMTOi***^ 

rS>SClfc*W^L<, R 15 &T/R16 *wc*ss^t- 
S>l»*\ Xt4*KJI*K^"CftO, R' 7 &tfR 18 
*«K^T*iC fc * J » £ U\ -e^-fn«07 x^;HS 

±{cfe(t&Ri5 awiie n Mi/tcR 17 auqR'8 cosjfia 
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[0020] jUEtf)5«l) «>fc£ftfttf 5«(I 



3. ifc, *ttI)T^S;h.£<ffc&ftc0 3%, R 1 1 £.tfR 
*%>m- h -N=N-NR» 9 -S* >i%frt4W»l *T (±. ±ffi 

[002 1] 
Ht5] 
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[0023] ±ifiXdf— A+eMBmfflRtmUtn <0^(I) BXS3;{U)X'$kZi\Ht&fati.l®tMi2m 
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[00 24] 7^*Hr^ y«8WWi, 57 r- 

m& tx v^v ^m^xb^a (9- (o-# ^ 7 

x^.;U)-6-b Hodf ^-3H-^f-^>r>-3- k LX 
Iz^frfrt&ZtWfttyiiX^hbK *%.ty<7Xk-&®}t,z-o 
^XhZ<v£o%ffimm&fotffr{±LXti Y ). Ztit,tf 

fUo. Srfc, ±i£#(I> &tf5t(II), MC^x^f 
[0025] #&H|j<7)j£(I) TfES<l*fl:^«rti % +14 

T 7 x -/^±<0l§Sjg LJtffiiifc:«*»)«t*-N=N-NR 

(I) T*Stl.6fl:^*B*t4. +tBfeftTt*JV»T495n 

±I£^(I I) Oft^SittH t&ftTfc*S Sft 
T3$^3bt (emission: 515 nm) £?g-f 6tt«£3r LT 

«l«ai*lfc:K0a4-l«-aWtH*i:»ES*, S3tttW 
[0026]«ot. *^BJlc«k 9««$il4-IJMfcB 

*<^B^*a«. sco) x-mzhhit-smt-ffltMrn 

t*K&Z#X&{U)c7)ik£®)Z£j$.Zlt. ^(Il)cofl: 

4 . ±Eaa±ff.4 L < H+tt&frTfcfif **T 
pH 6.0~8.0<9&ffl, »4L<lipH 6.5- 
7.8 i 9if4 L<J2pH 6.8~7.6 (OSmx^ro 

zbtfX'Z&tiK *wm~mm.mnmm±* , &m 

[ 0 0 2 7 ] Srfc, 3$<I) <7)<£&Vm? h&8XJWtf& 

xm^x-bntemt. ph# 5~~&im<o®x'!&g.zi& 
ftx-z $>t\.^&tifi:iimiiix^z>?>x\ imm% 
pmrnx-com^iiim^m^izii. iMioxt-gvazim 
tixR^&zkwnti^. $^>fc, mtiiWRvw 

tt&ZiixR 3 mfwtf7kmm?nit-&fa$5-iz>tf, ± 



ix^mx-hhm\ MW*mznwjz<nMx.fm (r 3 

[0028] 9i3feoaj6tt, «*4Maw9Bt«S6*at: 
^tTfi^-IfctfT-^S (flitf, Wiersma, J.H., Ana 
1. Lett., 3, pp.123-132, 1970; Sawicki, C.R., Ana 
1. Lett., 4, pp.761-775, 1971; Damiani, P. and Bur 
ini, G. , Talanla, 8, pp.649-652, 1986; Damiani, P. 

and Burini, G. , Talanta, 8. pp.649-652, 1986; Mis 
ko, T.P., Anal. Biochem. 214, pp. 11-16, 1993 3r£ 

mm. mmtt ix 495 nm ggcwtsrosstu 

515 tt&9LW^*Wfct&Zb1ffi*L^. Z<V£o 

^7 4 -*Wi\^z%m&t£wmm^zti:h . 

[ 0 0 2 9 ] 4fc, fcfc*S«frWJ&&«!&IS$r*£{;: 

t,J:v\ g?3ti®£ Lt«, , X« 
**yHk^*flri:SrffiV^ii;3&fBriBT*4. K^t 

v^. ;t*v-h'-ft£tti LT« N-0. S-0, P-O^rfc'^t: 
BBfcKWBIBlSfii * y Htt^«:#t*fl:^«iTft 
*itfl*KR83£$*i*v^. Mi.tr, PTI0(2- 7i^;h 
. 4,4,5,5- f h^^f/MSy/'jy-l- ;t*i^-3- 
^•dfvK: Maeda, H. , et al., J. Leuk. Biol., 56, p 
P.588-592, 1994; Akaike, T., etal.. Biochemistry, 
32. pp.827-832, 1993)4fc«-e«RW* (PTI0c7)7x 

PTIO^rt') , h V 7x^*7,7 ^y^df-^-^ K, HJ 

[0030] ±ieo^^^Nt-&^3 *>, ptio s^f 
(Mi.(f*;P^->PTio^fc-) umzftti 

v wt^Hrc* o , %mmiz^zA^m%it%mx'f> 

h (SWt-fkfifet^^tts Organic Chemicals Catalog, 3 
2, 1994 fciffclEttSfvO*) . ^rii, ^^yH^ 

g«{c«LT l//^yHiLh, #4 L<{ilO~30M ; e^. 
<k 0 »4 L < l±10-20//;&/M£jg<r)gT-J)-2» i fc AW 4 
Lt\ £tt*EB$:ir*>»rcii. SCfifJclO-^ju^e/U 



A 
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wsl< w&n^mx*=fm Lxm&^m&mcnmm 
mzmvth z t twt u\ Ri5<iio-25°c^ssiE 

[0031] 

zt\i^\ mmm*. "daf-i- ^coit^mmiMi 
mi 

W^7*^J±*^tjmMzmMLtz 0 Lvwrn 
fc6 %&<07§r?ytfym$ y ^A^*fcSBBLT»nifc 

;W2-^hn7-'JyK, 4-7* h7 5 K-5- -hn 

[0 0 3 2] «2 :DAF-1 COSim 
3-7* h7 5 H-4- -hate^^/Ug^i/yVl-W- 
;U£l80 °CTi§liU 2»aa». «<fffi«£ftl;cT«ffl 

7 < -TUfMLT 75 J - h uyiV*U±4 y*%tz. 

vvAtfrmti-hv^zm^xmiti. ±tfm*y 

[0 0 3 3] 3-7 5 7-4- - hD7/k*Hr>f 7 (3-am 
i no-4-ni tro-3 ', 6' -di hydroxy-Spi ro (i sobenzof uran-1 
(3H),9'-(9H)xanthen)-3-one) 
CtoHuNjOy, F.W. 392.316 

1 H-NMR (300MHz, DMSO-ds) £6.38 (d, 1H, J = 8.6); 
6.56 (dd, 2H. J = 8.6,2.4); 6.66 (d, 2H, J = 2.4); 

6.80 (d, 2H. J = 8.6); 7.96 (s, 2H) ; 8.35 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

3,4-^*75 y^/M-U-My (DAF-1: 4,5-diamino-3' , 
6 * -d i hydroxy-Sp i ro ( i sobenzof uran- 1 (3H) ', 9 ' - (9H) xant 
hen) -3-one) 

CzoHh^Os, F.W. 362.322, 

in. p. 3<XTCfilt. 

MS (EI) (m/z) M * 362 

1 H-NMR (300MHz, DMSO-ds ) £ 5. 01 (s, 2H) ; 5.88 (s, 2 



H); 6.05 (d, 1H, J = 7.5); 6.52 (dd, 2H, J = 8.6, 
2.4); 6.60 (d, 2H, J = 2.4); 6.64 (d, 2H, J= 8.6); 

6.78 (d, 1H, J = 7.5); 9.97 (s, 2H) 

[0034! W3 :DAF-3 <DSSit 

m2tmmizix MF-3fc«rLfc. 

6-75 7-5- - hn7/^l/^>fy (6-amino-5-nitro- 
3 ' , 6 ' -d i hydroxy-Spi ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) x 
an then) -3-one) 
C 20 H 12 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz, DMS0-d 6 ) £6.40 (s, 2H) ; 6.56 (dd, 
2H. J = 8.6, 2.4); 6.71 (d, 2H, J = 2.4); 6.72 (d, 

2H. J = 8.6); 7.22 (d, 1H, J = 8.6); 8.38 (d, 1H, 

J = 8.6); 10.18 (s, 2H) 

5>y7S J7)VJtV*.4y (DAF-3: 6,7-diamino-3' , 
6' -d i hydroxy-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) xant 
hen) -3-one) 

C2oHi4N 2 0 5 , F.W. 362.322, 

ni. P. 220-230'C, 

MS (EI) (m/z) M * 362 

1 H-NMR (300MHz, DMS0-d 6 ) S3. 80 (s, 2H) ; 5.58 (s. 2 
H); 6.53 (dd, 2H, J =8.6, 2.4); 6.62 (d, 2H, J = 
8.6); 6.65 (d, 2H, J = 2.4); 6.79 (d, 1H, J= 7.9); 

7.07 (d, 1H, J = 7.9); 10.01 (s, 2H) 

[ 0 0 3 5 ] #44 : DAF-2 cOtSt 

4- 7* h7 5 F-5- -hP*E7jc7^/UKfcUV;l/^y- 
frtm^X. 0!2fcH*fcLTDAF-2 SrSSLfc. 

5- 75 7-4- — huyjUj-U-tj y (5-amino-4-nitro- 
3 \ 6 ' -d i hydroxy-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - [9H) x 
an then) -3-one) 

C 20 Hi 2 N 2 0 7 , F.W. 392.316 

1 H-NMR (300MHz, DM50-d 6 ) £6.58 (dd, 2H, J = 8.6, 
2.2); 6.63 (s, 1H); 6.65 (d, 2H, J = 2.2); 6.75 
(d, 2H, J = 8.6); 7.92 (s, 2H) ; 8.49 (s, 1H) ; 10.1 
7 (s, 2H) 

4-757-5- — hny/ktl'-M > (4-amino-5-nitro- 
3' ,6 , -dihydroxy-Spiro(isobenzofuran-l(3H),9'-(9H)x 
an then) -3-one) 
CioH^NtO,. F.W. 392.316 

1 H-NMR (300MHz, DMS0-<i 6 ) £6.55 (dd, 2H, J = 8.6. 
2.2); 6.65 (d, 2H, J =2.2); 6.74 (d, 2H, J = 8.6); 
7.59 (s, 1H); 7.73 (s, 2H) ; 7.74 (s, 1H); 10.12 
(s, 2H) 

[00 36] 4,5-^7 5 JytUXV-tjy (DAF-2: 5,6 
-d i ami no-3 ' , 6 ' -di hydroxy-Sp i r o ( i sobenzof uran-1 (3 
H),9'-[9H)xanthen)-3-one) 
C 2 oHuN 2 0 5 , F.W. 362.322, 
m.p. 240-250°C, 
MS (EI) (m/z) M ♦ 362 

1 H-NMR (300MHz, DMS0-d 6 ) £5.00 (s, 2H) ; 5.58 (s, 2 
H); 6.07 (s, 1H); 6.52(dd, 2H. J = 8.6, 2.2); 6.60 
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(d, 2H, J = 2.2); 6.60 (d, 2H, J = 8.6); 6.89 (s, 
1H); 9.99 (s, 2H) 

[ 0 0 3 7 ] 0)5 : DAF-4 W DAF-6c?)iSi 
3-7-trhTS H-4- — hn*E7|c7^;HSt4-^DDUy 
% ^J2^[5l«{cLTDAF-4 &WDAF-6 

3- 7$ A4-XhDy?DD7/^l/t^V (3-araino- 

4- nitro-2' ,7'-dichloro-3\6'-dihydroxy-Spiro(isobe 
nzofuran-1 (3H) ,9'-(9H)xanthen]-3-one) 
CzoH^ClzNzOy, F.W. 461.200 

1 H-NMR (300MHz, DMSO-dg) 6.41 (d, 1H, J = 8.6); 
6.87 (s, 2H); 7.03 (s,2H); 7.83 (s. 2H); 8.36 (d, 
1H, J = 8.6); 11.23 (s, 2H) 

3.4-^7 ^y7on7;Wl/t^ > (DAF-4: 4,5-dia 

mi no-2 ' , T -di chl oro-3 ' , 6' -di hydroxy-Spi ro ( i sobenzo 

f uran-1 (3H) , 9 ' - (9H)xanthen] -3-one) 

C 2 oH l2 Cl 2 N 2 Ob. F.W. 431.216, 

ra. p. 240TC"C#»Ltt*. 300 WMSUrf 

MS (EI) (m/z) M * 430 

*H-NMR (300MHz, DMSO-ds) 85. 14 (s, 2H) ; 5.97 (s, 2 
H); 6.12 (d, 1H, J = 7.7); 6.68 (s, 2H); 6.81 (d, 
1H, J = 7.7); 6.85 (s, 2H) ; 10.97 (s, 2H) 
[00 38] 6-7 5 7-5- -hn^DD^/M-U-M 
y (6-amino-5-ni tro-2' , T -dichloro-3 ' , 6' -di hydroxy 
-Sp i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
C^HioClzNgO,. F.W. 461.200 

1 H-NMR (300MHz, DMSO-ds) S6.60 (s. 2H) ; 6.93 (s, 2 
H); 6.93 (s, 2H) ; 7.22(d, 1H, J = 8.6); 8.40 (d, 1 
H. J = 8.6); 11.17 (s, 2H) 

5.6ri?7$SzS9vuyfr*l'±4 > (DAF-6: 6,7-dia 

m i no-2 ' , 7 ' -di ch 1 oro-3 \ 6' -di hydroxy-Sp i ro ( i sobenzo 

furan-l(3H) , 9' -[9H] xanthen) -3-one) 

C 2 oHi2Cl 2 N 2 Ob. F.W. 431.216. 

ro.p. 190-215-C, 

MS (EI) (ra/z) M ♦ 430 

1 H-NMR (300MHz, DMSO-ds) ^4.06 (s, 2H) ; 5.74 (s, 2 
H); 6.61 (s. 2H); 6.84(d. 1H, J = 7.9); 6.89 (s, 2 
H); 7.10 (d, 1H, J = 7.9); 10.97 (s, 2H) 
[00 39] #J6 : DAF-5 

4- 7*h7S K-5- "hntefcy fil&b 4-? on UV 
/UW-zt^JHlvc* W2fcn«fcLTDAF-5 S:«J1L 
fc. 

5- 7^ 7-4- -fDy7DD7Wl/-fe^y (5-amino- 
4-n i t ro-2 \ 7 ' -d i ch 1 oro-3 ' , 6 ' -d i hydroxy-Sp i ro ( i sobe 
nzofuran-1 (3H) , 9 ' - (9H) xanthen) -3-one) 
CzoHioCl^O,. F.W. 461.200 

1 H-NMR (300MHz, DMSO-de) S6.66 (s, 1H) ; 6.89 (s, 2 
H); 6.91 (s, 2H); 7.96(s, 2H); 8.48 (s, 1H) ; 11.11 
(s. 2H) 

4-75 7-5- ^bDy^DD7;^H!>fy (4-araino- 



5-ni tro-2' ,7' -dichloro-3' ,6'-dihydroxy-Spiro(isobe 
nzofuran-1 (3H) , 9' -(9H) xanthen) -3-one) 
C 2 oH 10 Cl 2 N 2 07. F.W. 461.200 

1 H-NMR (300MHz, DMSO-d 6 )S6.9 (br, 2H) ; 6.91 (s, 2 
H); 7.63 (s, 1H) ; 7.77(s. 2H) ; 7.86 (s, 1H) ; 11.07 
(s. 2H) 

[0040]4 > 5-y7^yy7oD7^l/t^y (DA 
F-5: 5,6-diamino-2' , 7' -dichloro-3' ,6* -di hydroxy-Sp 
i ro ( i sobenzof uran-1 (3H) , 9 ' - (9H ) xanthen) -3-one ) 
C2oHi 2 Cl 2 N 2 05, F.W. 431.216, 
id. p. 215-220'C, 
MS (EI) (m/z) M * 430 

1 H-NMR (300MHz, DMS0-d 6 ) $5.12 (s, 2H); 5.69 (s, 2 
H); 6.12 (s, 1H); 6.63(s, 2H) ; 6.85 (s, 2H) ; 6.93 
(s, 1H); 10.% (s. 2H) 
[0 04 1 ] mi : DAF-2 DA^it 

7DVh^7 4-*C?ftJLTDAF-2 DA^^Tt. 

4.5- y'7^y7;Wl/^ yy7-t:f-h (DAF-2 DA; 

5 . 6- d i ami no-3 ' , 6 ' -b i s (ac ety l oxy ) -Sp i ro ( i sobenzof ur 
an-1 (3H) , 9 ' - (9H) xanthen) -3-one) 

C 24 H 18 N 2 0 7 , F.W. 446.404, 

n.p. no-iarc, 

MS (El) (m/z) M + 446 

1 H-NMR (300MHz. DMS0-d 6 ) 82.21 (s. 6H) ; 4.68 (s. 2 
H); 5.16 (s, 2H); 6.19(s. 1H) ; 6.92 (dd, 2H, J = 
8.6, 2.2); 7.00 (d, 2H, J = 8.6); 7.12 (d, 2H. J = 
2.2); 7.15 (s, 1H) 

7C3R##f: C, 64.57; H, 4.06; N 6.28. Found: C, 64. 
27; H, 4.16; N 6.18. 
[ 0 0 4 2 ] mS : MJ 7V-;WfrOSBS 

£E9*Lfc. Si^y'J^^7A^07h^77>{ 

3,4-7 }V*\s*l4 yh»J7y_,i, (DAF-1T: 3",6"-di 

hydroxy-Spiro([4' ,5' :4, 5) triazoloi sobenzof uran-1 (3 

H) ,9' '-(9H) xanthen) -3-one) 

C 20 HiiN 3 05, F.W. 373.318, 

m.p. 300°CtLb. 

MS (EI) (m/z) M • 373 

1 H-NMR (300MHz. Acetone-d 6 ) S6.60 (dd, 2H, J = 8. 
6. 2.4); 6.77 (d. 2H.J = 2.4); 6.77 (d, 2H, J = 8. 
6); 7.23 (d, 1H, J = 7.7); 8.43 (d, 1H, J =7.7); 
9.05 (s, 2H) 

SfcfcifcS Ex. 493 nm - Em. 521 nm 
[004314, 5-7/^Ut^ y h 'J 7/-^ (DAF-2 
T: 3",6"-dihydroxy-Spiro([4'.5' : 5. 6) triazoloi sob 
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enzof uran-1 (3H) , 9" - (9H)xanthen] -3-one) 

C20H, i^C%, F.W. 373.318, 

in. p. 3<XrCJ3lL 

MS (EI) (m/z) M * 373 

1 H-NMR (300MHz, Acetone-d 6 ) S6.59 (dd, 2H, J = 8. 
8. 2.4); 6.72 (d, 2H.J = 8.8); 6.75 (d, 2H, J = 2. 
4); 7.68 (s, 1H); 8.56 (s. 1H) 
ftfcjfc^ Ex. 491 ran - Em. 513 nm 
[0 044] 5,6-7JU*U-t<i yhVTY—Jl' (DAF-3 
T: 3* ' ,6"-dihydroxy-Spiro([4\5' :6,7]triazoloisob 
enzofuran-l(3H) ,9' '-{9H)xanthen) -3-one) 
CzoHnMsOb. F.W. 373.318, 
m.p. 3<XrCJ3LL 
MS (EI) (m/z) M + 373 

1 H-NMR (300MHz, Acetone-d 6 ) S6.54 (dd, 2H, J = 8. 
6, 2.4); 6.67 (d, 2H,J = 8.6); 6.79 (d. 2H. J = 2. 
4); 8.00 (d, 1H, J = 8.0); 8.24 (d, 1H. J =8.0); 
9.00 (s, 2H) 

&*3fcK Ex. 494 nin - Em. 521 nra 
[004 5] 3,4-y^DD7/Wl/-fe>f >bVT s /—A>> 
(DAF-4T: 3' ' ,6' '-dihydroxy-2' ' ,7* '-dichloro-Spiro 

( (4 ' , 5 ' ; 4 , 5) tr i azol o i sobenzof uran-1 (3H) , 9 " - (9H) xa 

nthen) -3-one) 

C 20 H9C1 2 N 3 05, F.W. 442.202, 

m.p. 3<XTCfiLL 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz, Acetone-d 6 ) S6.97 (s, 2H); 7.00 

(s, 2H); 7.31 (d, 1H. J= 9.0); 8.46 (d, 1H, J = 9. 

0); 9.70 (s, 2H) 

Ex. 505 nm - Em. 530 nra 
[004 6] 4,5-y7DD7/WH:>fyb>J7y-^ 
(DAF-5T: 3' ' ,6" -dihydroxy-2' ' X '-dichloro-Spiro 

( (4 ' , 5 ' : 5, 6] tr i azol oi sobenzof uran-1 (3H) , 9 ' ' -(9H) xa 

nthen) -3-one) 

CzoHgCl^NaOs. F.W. 442.202, 

m.p. 3(XTCULL 

MS (EI) (m/z) M + 441 

1 H-NMR (300MHz, Acetone-d 6 ) S6.86 (s, 2H); 6.93 

(s, 2H); 7.8 (br. 1H);8.6 (br, 1H) ; 9.62 (s, 2H) 

Ex. 503 nm - Em. 523 nm 
[0 04 7] 5,6-^DD7;^l/t>f >hV7Y-Jl> 
(DAF-6T: 3" .6' '-dihydroxy-2' ' ,7" -dichloro-Spiro 

( (4 ' , 5 ' ; 6, 7] tr i azol oi sobenzof uran-1 (3H) , 9 " - (9H) xa 

nthen) -3-one) 

^oHgClaNaOs. F.W. 442.202. 

m.p. 300-CtUi. 

MS (EI) (m/z) M ♦ 441 

1 H-NMR (300MHz, Acetone-d 6 ) S6.88 (s, 2H); 7.00 
(s, 2H); 8.04 (d, 1H, J= 8.0); 8.23 (d, 1H, J = 8. 
0); 9.68 (s. 2H) 



Ex. 506 nm - Em. 529 nm 

[ 0 0 4 8 ] m 9 : -Kftasssawfc j: ) vytcs 

0.1 M >)y®Mmfo (pH 7.4) iZ 1/zM CO DAF-2£i§« 

(a) IttfxmAM^ftX^fbfrZ^l, (b) MUX 

xmAmRT/MAt£VZtl?tL 12.24 (Ex. 495 nn-E 
m. 505 nra) RXf 232.9 (Ex. 495 nn-Em. 515 nm) X" 

(daf-2t) izx^w^tk^msifim^zm 

[ 0 0 4 9 ] MIO : -Kfla*4«fttflc#Lfc*(I) 

-m\^m<?m&mt lts^w no &£#jt-s>&noc 

9 (Hrabie, J. A., J. Org. Chem. , 58, pp. 1472-1476, 
1993)<0?*>NOC-12 (22*C, P H 7.4, 0.1MU VgSKffifc 
*V<V*mm 327#) &IXN0C-13 (R 13.7 ft) 
V\ R^4»fc^*S-R{ffi*£DAF-2 fcRJES* 
fc. RlBJStttLTO.l M U^/iHHfiK (pH 7.4) 
C\ &a?8g (5 jt/M, 50 juM, IOOjuM, 500^M)cON0C 
«O?5R£TT10jLtM CO DAF-2S:37 , CT'RJESltT. S3t 
&J8<^fc£5J)£L*; (fll^ift^ : Ex. 495 nn-Em. 51 
5 nm) # ^mSrS2(C^1- 0 H<K (a) XlX(b) {i^ti 
«1NQC12 &I/N0C13 £JH^fc»^»*£*LT;fc 

0, i. ii, in fti^iv. jfeiftr. ir, nr 

V (i. f ii-Fft 500^M, IOOjuM. 50 juM 5,uM . 

4. 

[ 0 0 5 0 ] Mil ; am ^^H^tajes 

SO) ^fl^fcLT DAF-2 £JBV\ -BHka*^)«S 
SSS:2,3-yTSy-f7^Uyi:it®L^. 3TCCO0.1 
M V ymmmm (PH 7.4) fc^il-ffl 10 juffcO DAF-2 
fc 100//M <02,3-y7$y^7*Uy£8»U — IK-fb 
SBR^^^LT-BMI^cOiMBWfcfc J: SffifeO 
itM£$J£L*:. -KftSB(5»»tt0.l M ijyfiEHff 
St (pH 7.4) £7^VT*E&L7tf£. 
S&X/Cf&SU HRP £ (Kikuchi. K. et al., Biol. 
Pharm. Bull., 19. pp. 649-651. 1996) fcj: 9iiUg£* 
ftfc. «3fc<OS^«fitt. DAF-2 JCOV^tt Ex. 495 n 
m.Em. 515 nm; 2,3- \/T ^ y^7^ U \± E 

x. 375 nm, Em. 425 nm tLtz. fc*Rfc£*iSKJt« 
£lTo*:*£5l£[13(a) t^-T. 0*. Qi DAF-2. O 

DAF-2 «2.3-i/TSy^7^U>fcJt^T*«?5<9tfO 



[P00102266? [http://www.q hepatenl.co m/Lo sin gj^rnfink9? etct < r . I 1 3221 6! ■ pc ?ffom acl ie Jgj^^jnto ?jt 11 •-,,<! _ _ _ Pag e 12 of 1 4 



( 12) 



0-226688 



[00 51 ] ifc, DAF-2 S.L<2.3-vT5y-t7^Uy 
&<7>£tmF D £0.1 M 'J^RffigBK (pH 7.4) izmmi 

x. wtmmMzKitz&xsb&nmtemMit:. mt 

comfcl&mi.. DAF-2 *3t«0 hU TV-/H* (DAF-2T) 
fcO^Ttt Ex. 495 mi. Em. 515 nm; 2,3- 2/7$ V-J- 
7 ? u > &3fe0> h >J TY—Mk ii-yhhV TY-M 
fcOUTii Ex. 375 nm, Em. 425 nm b Lfc. ife£S:0 
3(b) iZifk-t. H+ s DJi DAF-2T . Oil* 7 r- r- 'J 7 

y-;wofeasr^-r. zemm^. daf-2 ^**-rs 

r- U 7 V-/Wfc&*tt*7 h h TV-JWCjfc^T *%4 

te0»#3*efr » tx v ^ c: t #bjj s . 

[ 0 0 5 2 ] M12 : pHCDSaftKi SSaSSft; 

<?>tt&fi)t LT DAF-2 2W DAF-5£fflV\ 0.1 M 
UVSEiffSjSt (pH 7.4) (C-e-il-ffL lOOx/M c7)iISTi§ 

HDiTS3K3l«0««S:ffo3t. . DA 

F-2 fcOUTJi Ex. 495 nm, Em. 515 nm; DAF-5t;:o^ 
Xli Ex. 505 nm, Em. 520 nm b Ltl. &££04 fC* 
?. m<P. □« DAF-20^$r*L, Ofi DAF-50fe3l 
5r^t. i<08Sl*»<5>. DAF-2 (i>fttft><>33&£ttffltt 
{Z&^X^V&mZmfLX^hZb, RV. DAF-5 (i 

^s?tt*^ t>wmmzhtz h jev % P H««(cfo t, sss 
c o o 5 3 ] Mb : &mwkmmim&$-h- j me3L 

l&m'yxmcois-Y-ls-izy", hi<&iSk&&]k'g¥ft 
HSMSfcigltU LPS(12.5jt*g/il). INF- r (150 U/m 
1 ) , I L-l /3 (25U/ml) . TNF-a (30 ng/ml ) T'JUfflt LT — St 

tz®. mifi5rDAF-2 DA (M7 , 10juM)£jgJBLfc Krebs 
-Ringer- (KRP) JCjxOg* . «P1<C DAF 
-2 DA S-K«)a4*t. 3TC-ClBflH*«U:t*, MB 
£&ftU igtfeSrL-Arg X« L-NMMA £j§#Lfc Krebs 
-Ringer- U >»K«BH=Sai Lfc. «(*l<D3fcfcl:Oig 
■«Wk*a3H»««T (Ex. 490, Em. 515 nm &±, ft 
$X20) fcWfcLfc. 

(0054] tt*S-H5C*"r. 0«k (a) (iMftftO 
«^^lft5-l mM L-Argt*tr«ifiTIBtftLfca<0&n: 
; (b) (iXg(a) ff)t%m£\ mM NMMA £-£tf*Sifi 
XfmUctkf^iitijpL ; (c) {±lg(b> wtgfftSrlo 

mM L-Arg t*tf««"eam»Lfca««5fl:t*^-. * 
fc. (d) <i»jati<?)*iE<Ol&tfiSrl mM NMMA £-&trl§ift 
T«MLfeSW)3Mk**L ; (e) imm&Vffll&cotS® 



£1 mM L-Arg**tr««T»ftLfc»<^WtS:*rr. Si 
£«08**»&, DAF-2 IWtoWfflfirtfcKOaifUt 

btfmzztifc. 

[0055] 

mbLx^mx-hh. *&m&(\)<?>tt&mt. -m 
immbwrnj: < %m ixmx&cr&wiwt&tozs- 

wmz7*-i?zs-itc\\m.^®feftn*!m\zi. 
x^m%.zm-h<r)x\ ffl«o*iBrt»o-»ftaHs 

[HB^fsm^iKBj] 

[@ i ] -^msmm&z xi^ay 0xt&fa<D i g% 

x*7hJl>9M£ttLt:m:'f>b. (a) Utf^SAfW) 
SCO) Ofl:^l*WffiK^^h^**L. (b) (i^'T.^ 
AttfcRJBfcrt-C£j* L at * ( 1 1 ) Mt&forfflt*^? 

[02] HBHUBR^JSJItflcffLfcSCd) <0fl:£* 
«>ffiiaMB&fl:**LfcEI-M!>4. H4«, (a) &V(b)' 
Wi-t*i-WlN0C12 S^N0C13 SrfflV^^^^S:* 

i, ii, in ai/iv, MiA'fcr, ir, in' &vi 

V (i. ^-pn 500juM, lOO/zM, 50 AtM 5xtM 

ON0C at#4S*fc«^o!«*^*t. 
[03] <0-ft-&^lt2,3-> ? 7Sy^7^Uyfc 
oafitt«rlfc«LfclS»**^B-C*4. 0*. (a) ««i 
JB8fc«tSaKJt«*ff-afce***L, □« DAF-2, 
0{i2,3->-*7$/-t7^Uyw^5:^. (b) 
-fLM^t R)i5tT^-r4 h y 7V-;H*c7)S3t^^ 
*U Dtt DAF-2T , OJi-^7 h h VTY-J\scr>1&%:$: 

[04] m\) <Mt-£^vW2m\z±hmg$zfc<m 

Zk&pLtimX'bh. 04>, Dl± DAF-2«^5r*L, 
OI± DAF-5<0£3l£7r;-f . 

[05] (i^cO«ic#«1-|,-S?-fkg*5rS!l^L^ 
amSrSLfcH-C**. 0*. (a) UMft&oMIIBoift 
iftSrl mM L-ArgS^tfiSifi-raBlUfeSWaWfcSSL : 
(b) JiXS(a) <7)tgt6$-l mM NMMA Z%tS%$LX'W& I 
3ta«3Wk3&*L ; (c) lilS(b) cOtgift^lO mM L-Ar 
g &*tt«F*TaftL)taoSMki:*L : (d) (±nat» 
COMMntSmZl mM NMMA Sr-g-tf tSiftT-^ Lfc®0$Z 
itZ^L ; SI/, (e) \tmM<7)mW)%t'k*\ mM L-A 
rg5&*tr*S«TaB«L3teW)SMI:$*rt. ffl|gli(i^^) 
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